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spectral estimate. This estimate is updated only during speech pauses as a running 
slow average. When speech is detected, the noise estimate is frozen. 

Please amend the paragraph beginning on page 6, line 25 as follows: 



A noise filter calculation 40 is made based on |X(f)| and N{f) , to calculate an 

attenuation function H(f). As indicated at 42, this is used to control the original noisy 
signal X(f) by multiplying X(f) by H(f). This signal is subject to an inverse transform and 
overlap-add resynthesis in known manner at 44, to provide a noise reduced signal 46. 
The noise reduced signal 46 in Figure 2 may correspond to either of the signals at 12 or 
14 in Figure 1. 



In the Claims: 

Please amend claims 1-6, 8-10, 12-14, 17 and 21-24 as shown below. Furthermore, 
please add new claims 25-30 as shown below. 



1. A method of reducing noise in input signal, said input signal containing 
speech and having a signal to noise ratifi, the method comprising the steps: 

(1) detecting the presence anp absence of speech; 

(2) - in the absence of^speech^ determining a noise magnitude spectral 



estimate 



(3) in the presence of spee^, comparing the magnitude spectrum of the input 
signal (|X(f)|) to the noise magnitud^spectral estimate (|^(/)|); 

(4) calculating an attenua|on function (H(/)).from the magnitude spectrum of 
the input signal (|X(f)|) and the Inoise magnitude spectraj estimate (^(/)|). the 

attenuation function (H(/)) being dependent on the signal to noise ratio; and, 

(5) modifying the input signal by the attenuation function (H(/)) to generate a 
noise reduced signal wherein there is no substantial modification to the input signal for 
very low and for very high signal tcJ noise ratios. 
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2. A method as claimed in claim 1 , Ijrther comprising the steps of: 

(6) supplying the input signal lo an amplification unit; 

(7) providing the noise redlced signal to a compression circuit which 
generates a control signal for the ampliication unit; and 

(8) controlling the amplificatic|ri unit with the control signal to modify the input 
signal to generate an output signal wit| compression and reduced noise. 

3. A method as claimed in claim 2,jpA/herein step (7) comprises subjecting the input 
signal to an auxiliary noise reduction algorithm to generate an auxiliary noise reduced 
signal and providing the auxiliary noise reduced signal to the compression circuit. 



4. A method as claimed in clainp/ 3, wherein the auxiliary noise reduction algorithm 
comprises the method of claim 1 . 



5. A method as claimed in clainri 
different from the method of claim 1 



6. A method as claimed in claim 
accordance with the following equa^Jbn: 

X(/)M-p|N(f)M 



H(/) = 



signal; A^(/)| is the noise magnitu 



3, wherein the auxiliary noise reduction algorithm is 



25, wherein the attenuation function is calculated in 



where H(/) is the attenuation function, |X(/)| is the magnitude spectrum of the input 



e spectral estimate, p is an oversubtraction factor 

and a is an attenuation rule, where^ a and p are selected to give a desired attenuation 
function. 



8. 



A method as claimed in claii 



7, wherein the oversubtraction factor p is divided by 



a preemphasis function P(/) tolgive a modified oversubtraction factor j8(/), the 
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preemphasis function being such as to feduce p{f) at high frequencies, and thereby 
reduce attenuation at high frequencies. 

9. A method as claimed in claim ejwherein the rate of change of the attenuation 
function (H(f)) is controlled to prevent Jbrupt and rapid changes in the attenuation 
function (H(f)). 

10. A method as claimed in claim l6, wherein the attenuation function (H(f)) is 
calculated at successive time frames, arid the attenuation function (H(f)) is calculated in 
accordance with the following equation:] 

G,(/)=(i-r)//(/)-fT<?„_,(/) 

wherein G„{f) and G„_i(/) are the smcfcthed attenuation functions at the n'th and (n-1) 
1h time frames, and y is a forgetting faclor. 



12. A method as claimed in cl^m 1 which includes remotely turning noise 
suppression on and off. 



13. A method as claimed in claimll which includes automatically disabling noise 
reduction in the presence of very lightfioise or extremely adverse environments. 



14. — A-method^as claimed in daim 1 
auto-correlation function. 



which includes detecting speech with a modified 



17. A method as claimed in claim l| wherein detecting the presence or absence of 

speech comprises: I 
^ (1) taking a block of the input silnal and performing an auto-correlation on that 

I block to form a correlated signal; and J 

(2) checking the correlated sigrlil for the presence of a periodic signal having a 

pitch corresponding to that for a desirid audio signal. 
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21. An apparatus, for reducing noise in Ian input signal, the apparatus including an 
input for receiving the input signal, the apparatus comprising: 

(a) a compression circuit for Receiving a compression control signal and 
generating an amplification control signaffin response; 

(b) an amplification unit for rmeiving the input signal and the amplification 
control signal and generating an outpi^ signal with compression and reduced noise; 
and, 

(c) an auxiliary noise reductioft unit connected to the input for generating an 
auxiliary noise reduced signal, the comfression control signal being the auxiliary noise 
reduced signal. 



22. An apparatus as claimed in c\mr] 27, wherein the input signal contains speech 
and the main noise reduction unit cor|prises: 

(1) a detector connected to saif input and providing a detection signal indicative 
of the presence of speech; 

(2) magnitude means for deteiffnining the magnitude spectrum of the input signal 
(|X(f)|), with both the detector and thefnagnitude means being connected to the input of 
the apparatus; 

(3) spectral estimate means i)r generating a noise magnitude spectral estimate 
and being connected to the (fetector and to the input of the apparatus; 

(4) a noise filter calculation ijiit connected to the spectral estimate means and 
the magnitude means, for receivinglthe noise magnitude spectral estimate (^(/)|) and 

magnitude spectrum of the input ^gnal (|X(f)|) and calculating an attenuation function 
(H(f)); and, 

(5) a multiplication unit cou||led to the noise filter calculation unit and the input 
signal for producing the noise redif^ed signal. 



23. An apparatus as claimed Bi claim 22, which includes a frequency transform 
means connected between said linput and both of the magnitude means and the 
spectral estimate means for traflsforming the signal into the frequency domain to 
provide a transformed signal ()g(f)) wherein the magnitude means determines the 



magnitude spectrum (|X(f)|) from the transforms signal (X(f)), and wherein the spectral 
estimate means determines the noise spectral estimate from the transformed 

signal (X(f)) in the absence of speech, the apparatus further including inverse frequency 
transform means for receiving a transfcnmed noise reduced signal from the 
multiplication unit, the inverse frequency transform means providing the noise reduced 
signal. 



24. An apparatus as claimed in claim wherein the noise filter calculation unit 
determines the square of the speech macmitude spectral estimate by subtracting the 
square of the noise magnitude spectral estimate from the square of the magnitude 
spectrum of the input signal and wherein |ne noise filter calculation unit calculates the 
attenuation function (H(f)), as a function oj frequency, in accordance with the following 
equation: 

X(f)\'-^\N(f)\' 



m = 



\m 



where f denotes frequency, H(/) is th| attenuation function, |X(/)| is the magnitude 
spectrum of the input audio signal; A^(/| is the noise magnitude spectral estimate, p is 

an oversubtraction factor and a is an af enuation rule, wherein a and p are selected to 
give a desired attenuation function. 



25. A method as claimed in claimsfl, wherein the square of the speech magnitude 
spectral estimate (^(/)|) is deternnried by subtracting the square of the noise 

magnitude spectral estimate (^(/)|) the square of the magnitude spectrum of the 
input signal (|X(f)|). 



26. A method as claimed in claimfe, wherein step (6) comprises applying steps (1) to 
(5) to the input signal prior to supplwig the input signal to the amplification unit. 
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27. An apparatus as claimed in claim 21, Merein the apparatus further comprises a 
main noise reduction unit connected to the miput for generating a noise reduced signal 
and supplying the noise reduced signal ^ the amplification unit in place of the input 
signal. 

28. An apparatus as claimed in clainj27, wherein the main noise reduction unit and 
the auxiliary noise reduction unit comprise a single unit. 

29. An apparatus as claimed in damn 27, wherein the auxiliary noise reduction unit is 
different from the main noise reduction unit. 



30. An apparatus as claimed infclaim 22, wherein the input signal has a signal to 
noise ratio and the noise filter calculation unit produces the noise reduced signal in 
dependence upon the signal to no^e ratio, wherein there is no substantial modification 
to the input signal for very low ancffor very high signal to noise ratios. 



